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8-PIN PFC AND BALLAST CONTROL IC 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims priority of US. 
Provisional Ser. No. 60/661 ,809 ?led Mar. 15, 2005 and US. 
Provisional Ser. No. 60/725,706 ?led Oct. 12, 2005, incorpo 
rated by reference. 

BACKGROUND OF THE INVENTION 

The present invention relates to a ?uorescent ballast con 
trol integrated circuit (IC) With poWer factor correction 
(PFC), and more particularly to a ballast control IC With a loW 
pin count and improved programmability. The invention 
relates further to control methods performed by the IC. 

SUMMARY OF THE INVENTION 

Ballast control IC’ s of background interest are described in 
US. Pat. Nos. 5,545,955; 6,211,623; 6,259,614; 6,617,805; 
and US. application Ser. No. 10/ 875,474 (alloWed), all incor 
porated by reference. 

The present invention provides a PFC, ballast control and 
half-bridge driver in one IC. Other features include: 

Critical-conduction mode boost-type PFC 
Internal VBUS sensing and regulation 
Internal PFC over-current protection 
Internal PFC Zero-crossing detection 
Internal PFC loop compensation 
Adaptive saturation ignition regulation 
Internal non-ZVS protection 
Programmable preheat time 
Programmable preheat frequency 
Programmable run frequency 
Latched negative-going threshold on VCC 
Fixed dead-time (1.5 us typ.) 
DC bus under-voltage reset 
Lamp insert auto-restart 
Up/doWn fault counter 
Internal bootstrap MOSFET 
Internal 15.6V Zener clamp diode on Vcc 
MicropoWer startup (200 HA) 
Latch immunity and ESD protection 
The disclosed IC and method includes high-voltage sens 

ing circuits to perform various PFC and ballast system func 
tions. A single high-voltage pin senses PFC Zero crossing and 
over-current. A second high-voltage pin senses the DC bus 
voltage and the half-bridge current. Programmable ballast 
parameters include pre-heat time, preheat frequency and run 
frequency. Protection features include ignition regulation, 
lamp non-strike protection, open ?laments, end-of-life, lamp 
removal and automatic restrike. Combining these high-volt 
age control techniques together With programmable ballast 
parameters and complete fault protection in a single 8-pin IC 
results in a massive reduction in component count, an 
increase in manufacturability, and greater reliability, While 
maintaining high ballast system performance. 

The bene?ts of the disclosed IC and method include: 
No PFC secondary Winding required 
No PFC current-sensing resistor required 
No PFC compensation capacitor required 
No Half-bridge current-sensing resistor required 
No VBUS voltage sensing resistor netWork required 
No external bootstrap diode required 
Small 8-pin package 
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2 
Massive reduction in component count 
Increased manufacturability and reliability 
Fast design time 
Other features and advantages of the present invention Will 

become apparent from the folloWing description of embodi 
ments of the invention Which refers to the accompanying 
draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram shoWing a typical applica 
tion of the IC. 

FIG. 2 is a block diagram of the IC. 
FIG. 3 is a state diagram shoWing sequences of operations 

in the IC. 
FIG. 4 is a timing diagram shoWing signals in the IC. 

DETAILED DESCRIPTION OF AN 
EMBODIMENT OF THE INVENTION 

Functional Description: Ballast Control Circuit 
The ballast control circuit 100 contains functions to prop 

erly control all types of ?uorescent lamps. These functions 
include preheat frequency, preheat time, run frequency, i gni 
tion voltage regulation, lamp non-strike protection, lamp 
removal or open circuit protection, lamp replacement auto 
matic restart, and lamp end-of-life protection. The modes or 
‘states’ of the control circuit include: 

1) UVLO Mode 
2) Read/ Set Mode 
3) Preheat Mode 
4) Ignition Mode 
5) Run Mode 
6) Fault Mode 
For a detailed ?owchart betWeen these states refer to the 

State Diagram in FIG. 3. 
UVLO Mode (1) 
Under-voltage Lock-out (UV LO) Mode is the state the 

circuit (see FIG. 2) is in When the supply voltage at VCC is 
beloW the correct turn-on threshold voltage. During UVLO 
Mode, both the PFC andballast circuits are disabled With only 
a minimum number of required functions enabled. The 
enabled circuits include the UVLO circuit 10 itself, the restart 
logic circuit 12 and the preheat frequency read/ set circuit 22. 
The complete PFC (PFC Regulation, PFC Oscillator and 
Control, Over-Current Sensing, Zero-Crossing Sensing, and 
PFC Gate Driver) circuit is disabled and the PFC gate driver 
14 output is off (logic ‘loW’) to ensure that the external PFC 
MOSFET MPFC is in a de?ned state and does not turn on 
unexpectedly. The ballast oscillator 16 is disabled and the 
high-side gate driver 18 output (HO pin) is off (logic ‘loW’). 
The loW-side gate driver 20 output (LO pin) is used as an 

input pin during UVLO Mode for the restart logic circuit 12 
and the preheat frequency read/ set circuit 22. The use of the 
LO pin as an input pin during UVLO mode is a useful feature 
of this circuit. Traditional half-bridge driver circuits disable 
both LO and HO pins (both off, logic ‘loW’) during UVLO 
mode to prevent the external half-bridge MOSFETs from 
turning on unexpectedly. If the upper MOSFET MHS of the 
totem-pole con?guration is off then it does not matter if the 
loWer MOSFET MLS is on or offbecause no voltage Will be 
generated at the half-bridge mid-point. The LO pin is there 
fore available to use as an input during UVLO and Fault 
Modes. Using the LO pin as an automatic restart input to 
detect When the lamp has been removed and reinserted, and, 
as an input to program the preheat frequency, eliminates the 
need for additional pins to realiZe these functions. Using the 



US 8,164,272 B2 
3 

LO pin as input during UVLO mode is one of the useful 
features of this circuit that allows for the entire PFC and 
ballast circuit to be realized in a simple 8-pin lC package. 

During UVLO Mode, a current source is connected to the 
LO pin. This current ?oWs through a resistor (RFPH) that is 
connected betWeen the LO pin and COM. The resulting volt 
age at the LO pin is measured by the read/ set circuit 22 and is 
used to set the preheat frequency of the ballast oscillator 16. 
The restart circuit 12 also measures the LO pin voltage during 
UVLO Mode to detect if a lamp is inserted in the lamp 
resonant output stage. If a lamp is not inserted, the resistor 
RFPH Will pull-up to VCC and pull the LO pin above the 
restart threshold voltage (10V typical) and prevent the IC 
from exiting UVLO mode. If the lamp is inserted, resistor 
RFPH Will be connected through the loWer lamp ?lament to 
COM (see FIG. 1, Typical Application Schematic Diagram) 
and Will pull the voltage on the LO pin beloW the restart 
threshold voltage. If the LO pin voltage is beloW the restart 
threshold and the VCC supply voltage is above the UVLO+ 
turn-on threshold, then the IC Will exit UVLO Mode and enter 
Read/ Set Mode. During UVLO Mode, the circuit draWs only 
a small amount of ‘micro-poWer’ current (200 uA typical). 
This micro-poWer current, together With the resistor RVCC 
connected betWeen VCC and the AC mains recti?ed input 
voltage and the UVLO+ threshold, sets the AC mains turn-on 
voltage for the complete electronic ballast. 

Read/ Set Mode (2) 
During UVLO Mode the circuit outputs a source current at 

the LO pin. An external resistor RFPH is connected betWeen 
the LO pin and COM. This current ?oWs through resistor 
RFPH resulting in a voltage level at the LO pin. As soon as 
VCC exceeds the UVLO+ threshold, the circuit enters Read/ 
Set Mode and the read/ set circuit measures the voltage at the 
LO pin and sets the corresponding preheat frequency. This is 
accomplished using several comparators that measure the 
voltage at the LO pin during Read/ Set Mode and compares it 
against several pre-determined voltage levels. The voltage 
range that the LO pin voltage falls into determines Which 
comparator outputs Will go ‘high’ or ‘loW’, and these ‘high’ 
and ‘loW’ logic signals are used to set the appropriate latch 
circuit to set the correct oscillator 16 frequency during pre 
heat. The number of comparators determines the amount of 
programming resolution. 32 comparators, for example, Will 
give a resolution of 32 levels of preheat frequency program 
mability. As soon as the preheat frequency has been set, the 
ballast control circuit 100 then exits Read/Set Mode and 
enters Preheat Mode. 

Preheat Mode (3) 
The circuit enters Preheat Mode When VCC exceeds the 

UVLO+ threshold voltage and the preheat frequency has been 
set. The PFC circuit becomes active and the PFC pin oscil 
lates at the correct on and off time for high poWer factor and 
regulation of the DC bus voltage to a constant level. The 
ballast oscillator 16 becomes active and the LO gate driver 
output turns on ?rst. During the ?rst on-time pulse of LO, the 
LO pin sources a gate drive current (300 mA typical) to turn 
on the external loW-side half-bridge MOSFET MLS. The 
voltage level at the LO pin becomes limited by the Zener 
diode, DTPH, that is connected betWeen the LO pin and 
COM. The preheat time read/ set circuit measures the voltage 
at the LO pin during the ?rst LO on-time pulse and sets the 
corresponding ballast preheat time. Similar to the preheat 
frequency read/ set circuit 22, this is accomplished using sev 
eral comparators and voltage levels and the number of com 
parators determines the amount of programming resolution. 
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4 
The minimum Zener voltage of the Zener diode DTPH 

connected to the LO pin should be higher than the VCC 
UVLO+ threshold in order to alloW for the circuit to exit 
UVLO Mode. 

After the preheat time is set, HO and LO begin oscillating 
normally at an initial soft-start frequency that is a ?xed per 
centage higher than the preheat frequency. HO and LO oscil 
late on and off at a 50% duty-cycle and With a non-overlap 
ping dead-time (1.5 usec typical) betWeen LO-to-HO and 
HO-to-LO sWitching transitions. The frequency quickly 
ramps doWn to the set preheat frequency and remains at the 
preheat frequency for the duration of the preheat time. 
The preheat time Was set during the initial on-time pulse at 

the LO pin at the start of preheat With the Zener diode, DTPH, 
connected betWeen LO and COM. This caused a correspond 
ing internal voltage level (V TPH) to be set that is compared 
against an internal ramping capacitor, CPH. The internal 
capacitor, CPH, is ramped up With small pulses (100 nsec 
typical) that occur once each cycle of the ballast oscillator 16. 
This causes the voltage on capacitor CPH to charge up in a 
‘stair-step’ fashion. By controlling CPH in this stair-step 
manner, a very small capacitor can be used for CPH. Also, 
since the oscillator 16 during Preheat Mode determines the 
frequency of the ‘stair-step’ pulses on CPH, the preheat time 
is therefore dependent on the preheat frequency and the exter 
nal Zener diode at the LO pin. When the internal capacitor 
voltage exceeds the set preheat time voltage level (VTPH), 
the ballast control circuit exits Preheat Mode and enters Igni 
tion Mode. 

During Preheat Mode, the non-ZVS protection circuit 24 is 
also active and detects if hard-switching occurs at the half 
bridge mid-point. Should non-ZVS occur due to lamp 
removal, ?lament failure or open circuit, the circuit Will enter 
Fault Mode after for example 50 events of non-ZVS have 
occurred. The non-ZVS circuit detects hard-sWitching using 
an additional high-voltage sensing MOSFET that is con 
nected to the mid-point of the half-bridge. This MOSFET is 
turned on at the turn-off of HO (start of the dead-time) and the 
voltage at the VS pin is measured at the tum-on of LO (end of 
the dead-time). If the voltage is non-Zero then this is deter 
mined to be a non-ZVS fault occurrence. 

Ignition Mode (4) 
The circuit enters I gnition Mode When the internal preheat 

timing capacitor, CPH, exceeds the set preheat time voltage 
level (V TPH) for the ?rst time. CPH is then discharged 
quickly to COM and then begins charging up again in the 
same ‘stair-step’ fashion as during Preheat Mode. During this 
second charge time, the ballast oscillator 16 frequency begins 
ramping the frequency doWn at a pre-determined rate from 
the preheat frequency to the ?nal run frequency. This Will 
cause the voltage across the ?uorescent lamp L to increase as 
the frequency decreases toWards the resonance frequency of 
the resonant lamp output stage. When the lamp voltage 
reaches the required lamp ignition voltage, the lamp Will 
ignite. The frequency Will continue to ramp doWn until it 
reaches the ?nal running frequency. 

If the lamp does not ignite, the lamp voltage and inductor 
tank current (see current sensing circuit 28) Will continue to 
increase until the inductor saturates. When saturation occurs, 
the di/dt circuit 26 Will detect the sharp increase in the slope 
of the inductor current and then increase the frequency by a 
pre-determined amount to decrease on-time of LO and HO. 
The decrease in the on-time of LO and HO Will cause the 
corresponding external MOSFET MHS, MLS to turn-offear 
lier each cycle. This Will decrease the peak current that the 
inductor charges up to so that it is just beloW the saturation 
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level. The frequency Will remain at this level to keep the 
inductor current just below saturation for the duration of the 
Ignition Mode time. 

Regulating the inductor current just beloW the saturation 
level results in an adaptive ignition regulation control circuit. 
This circuit Will regulate the maximum inductor current just 
beloW the saturation level regardless of temperature and/or 
the siZe or type of the inductor used, and eliminates the need 
for a precise current sensing resistor typically used With tra 
ditional ballast control methods. Regulating the current just 
beloW the saturation level Will also cause the voltage across 
the lamp to be regulated to a constant level for the duration of 
the ignition time. This ignition regulation feature signi? 
cantly increases the reliability of igniting the lamp. This is 
especially useful at loW temperatures or When igniting old 
lamps and can therefore increase the lifetime of the lamp by 
alloWing for a higher number of ignitions to occur before the 
lamp is replaced. 

The inductor current is sensed using a high-voltage sensing 
MOSFET that is connected to the mid-point of the half-bridge 
circuit (VS pin). During NS the time When HO is on, the 
mid-point of the half-bridge is up at the DC bus voltage and 
the high-voltage sensing MOSFET is turned off and is block 
ing the high-voltage. During the time When LO is on, the 
high-voltage MOSFET is turned on for measuring the voltage 
across the RDSon of the external loWer half-bridge MOSFET 
MLS. Because this circuit detects di/dt, it is therefore inde 
pendent of the RDSon value, Which is different from MOS 
FET to MOSFET and changes With temperature. 
When the internal CPH capacitor ramps up to the set pre 

heat time voltage level (V TPH) a second time, the circuit exits 
Ignition Mode and enters Run Mode. 
Run Mode (5) 
After Preheat Mode and When the internal CPH capacitor 

ramps up to VTPH a second time, this signals the end of 
Ignition Mode and the circuit enters Run Mode. 

If the lamp L ignited successfully during Ignition Mode 
then the frequency Will continue to ramp doWn to the ?nal 
running frequency. This run frequency is programmed With a 
Zener diode, DFRUN, connected betWeen VCC and COM. 
The resulting voltage level set on VCC With the Zener diode, 
DFRUN, sets the ramping threshold for a timing capacitor, 
CT. This timing capacitor is charged up linearly to VCC With 
a current source each sWitching cycle of LO and HO. The time 
it takes for CT to charge up from COM to VCC, minus a small 
?xed dead-time delay (1.5usec typical), determines the on 
time of LO and HO. When CT reaches VCC, CT is discharged 
to COM instantly and the ramp charges again. The result is a 
‘ saW-tooth’ voltage Waveform on CT, and each on-time ramp 
is to ggled alternately betWeen LO and HO gate driver outputs 
(see FIG. 4, ballast oscillator timing diagram). 

During Run Mode, the ignition regulation circuit is dis 
abled and the circuit Will enter Fault Mode if several events 
(50 events typical) of a di/dt greater than a maximum di/dt 
occur. 

If the lamp did not ignite during Ignition Mode, the di/dt 
circuit Will have regulated the inductor current just beloW 
saturation by holding the frequency at a constant level for the 
duration of Ignition Mode. Since the ignition regulation cir 
cuit becomes disabled in Run Mode, the frequency Will start 
to decrease again toWards the ?nal run frequency. This Will 
cause the inductor to saturate again and Will be detected by the 
di/dt circuit 26. After several events (50 typical) of saturation 
are detected by the di/dt circuit 26, the ballast circuit Will enter 
Fault Mode and shutdoWn the circuit safely before the high 
current and high-voltage can damage circuit components or 
harm someone performing maintenance on the lamp. 
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If the lamp ignited successfully during Ignition Mode, the 

frequency Will have already ramped doWn to the ?nal run 
frequency by the time the circuit enters Run Mode. 

During Run Mode, the DC bus under-voltage protection 
circuit is enabled. If the DC bus drops beloW an unsafe level, 
the circuit Will detect this and discharge VCC beloW UVLO 
to turn the ballast circuit off safely. The end-of-life (EOL) 
negative-going latched threshold (V CCEOL-) is also enabled 
at the VCC pin. Should end-of-life occur on the lamp, an 
asymmetrical shift in the lamp voltage can occur. This shift 
Will be detected by an external circuit including QEOL and 
Will pull VCC beloW VCCEOL- (10V typical). When VCC 
decreases beloW VCCEOL- during Run Mode, the circuit Will 
latch off safely. 

Traditional solutions use only ‘on’ and ‘off UVLO thresh 
olds on VCC that are non-latched but have hysteresis betWeen 
them. Another pin is then used to sense an end-of-life condi 
tion on the lamp and latch off the circuit should a fault occur. 
By adding a third threshold at VCC that is latched, Which is in 
betWeen the UVLO+ and UVLO- thresholds, and is only 
enabled in Run Mode, the end-of-life protection can be real 
iZed at the VCC pin and an additional pin for end-of-life can 
be eliminated. 

If an end-of-life condition occurs during Run Mode and 
VCC is pulled doWn to VCCEOL- by QEOL in the external 
end-of-life detection circuit, the ballast circuit Will enter Fault 
Mode and latch off safely and only draW micro -poWer current 
at VCC. The external supply resistor, RVCC, Will pull VCC 
up to the external Zener diode voltage (DFRUN) and the 
circuit Will remain in Fault Mode. If the voltage at the LO pin 
pulls up above the restart threshold (V RESTART+) due to a 
lamp removal, or, VCC is decreased beloW the loWer UVLO 
threshold (6V typical), then the latch Will be reset and the 
complete circuit Will enter UVLO Mode. 

When the voltage at the LO pin is beloW the VRESTART 
threshold (lamp is re-inserted) and VCC is greater than the 
UVLO+ threshold (1 1.5V typical), then the circuit Will enter 
Read/Set Mode and continue through the state diagram to 
preheat, ignite and run the lamp again as normal. 

During Run Mode, the non-Zero-voltage sWitching (non 
ZVS) protection 24 is also enabled. Should a non-ZVS con 
dition occur during Run Mode due to a lamp removal fault or 
an open ?lament fault, then, similar to Preheat Mode, the 
non-ZVS protection circuit Will detect the resulting hard 
sWitching at the half-bridge mid-point (VS pin). After several 
events (50 typical) of hard-sWitching, the ballast circuit Will 
enter Fault Mode and latch the ballast circuit off safely. 

Fault Mode (6) 
The ballast circuit Will enter Fault Mode from Preheat 

Mode if several events of non-ZVS occur. The ballast circuit 
Will enter Fault Mode from Run Mode if several events of 
non-ZVS or di/dt occur, or, VCC is less than VCCEOL-. 
When the circuit is in Fault Mode, the ballast 16 and PFC 26 
oscillators are latched off and gate driver outputs HO and PFC 
are both turned ‘off (logic ‘loW’). The circuit remains in this 
latched state While consuming only micro -poWer current (200 
uA typical) at VCC. The LO gate driver output goes open 
circuit and becomes an input for detecting if the lamp is 
exchanged. If the LO pin is pulled above VRESTART+ (lamp 
removal), or, VCC is decreased beloW UVLO-(AC mains 
voltage is turned off or interrupted), the fault latch Will be 
reset and the ballast circuit Will exit Fault Mode and enter 
UVLO Mode. 
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Advantages 
1) Complete ?uorescent PFC+ ballast control circuit in 

only 8-pins. 
2) Using loW-side gate driver output (LO pin) also as an 

input pin during the time When the half-bridge is disabled 
(UVLO or Fault Modes). This is possible in a half-bridge 
con?guration When the high-side gate drive output (HO pin) 
is off (logic ‘loW’). If H0 is off, then LO can be on or off. 
Holding HO off during this time Will prevent shoot-through 
from occurring through the half-bridge. 

3) Using loW-side gate driver output (LO pin) as an input 
pin during the time When the half-bridge is disabled to detect 
if the lamp is correctly inserted into the output stage. 

4) Using loW-side gate driver output (LO pin) as an input 
pin during the time When the half-bridge is disabled to mea 
sure a voltage level on the pin for programming a desired 
ballast parameter (preheat frequency, for example). An inter 
nal current source connected to an external resistor sets the 

voltage level. 
5) Reading the loW-side gate driver output (LO pin) voltage 

level during the on-time pulse for programming a desired 
ballast parameter (preheat time, for example). A Zener diode 
is used to program the voltage amplitude during the on-time 
pulse. 

6) Using the voltage level on VCC to program a desired 
ballast parameter (running frequency, for example). A Zener 
diode is used to program the voltage amplitude on VCC. 

7) Detecting inductor saturation and adjusting the on-time 
of L0 and/or HO gate driver outputs to regulate the inductor 
current just beloW the saturation point. A measurement of the 
slope of the current (di/dt) is used to detect inductor satura 
tion. A change in the slope of the inductor current Will signal 
inductor saturation and can be used to decrease the on-time to 
decrease the peak current back beloW the saturation level. 
Dynamically detecting saturation and regulating just beloW 
the saturation level Will maintain a safe ignition voltage 
across the lamp independent of inductor tolerances and tem 
perature. 

8) Measuring the DC bus voltage level through the half 
bridge mid-point (VS pin) during the time When the high-side 
MOSFET is on. An internal voltage divider is connected 
betWeen the VS pin and COM. When the high-side half 
bridge MOSFET is on (H0 is on, logic ‘high’), theVS pin Will 
be connected to the DC bus (through the high-side MOSFET) 
and the voltage divider Will give a ratio measurement (100:1 
typical) of the DC bus. This measurement can be used by the 
PFC circuit to regulate the DC bus to a constant level Without 
the need for an additional pin or external voltage divider. 

9) Measuring the current in the loW-side half-bridge MOS 
FET through the half-bridge mid-point (VS pin) during the 
time When the loW-side MOSFET is on. An internal high 
voltage MOSFET is turned on during the time When the 
loW-side MOSFET is on for measuring the voltage level at the 
drain of the loW-side MOSFET resulting from the load cur 
rent ?oWing through the on-resistance (RDSon) of the loW 
side MOSFET. The internal high-voltage MOSFET is turned 
off during all other times to block the high-voltage from 
damaging the loW-side sensing circuitry. This current mea 
surement can be used for di/dt sensing during inductor satu 
ration or for general purpose over-current protection. 

10) Measuring the voltage at the half-bridge mid-point (VS 
pin) to detect the occurrence of Zero-voltage sWitching. An 
internal high-voltage MOSFET is turned on When H0 is 
turned off. A measurement is taken after the dead-time delay 
and at the turn on of L0 to determine if the voltage at the 
mid-point has sleWed to COM before turning the loW-side 
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8 
sWitch on. If the voltage is above Zero, then this is seen as a 
non-ZVS fault condition and the circuit can be disabled. 

1 1) Using non-ZVS to detect a lamp removal, one or more 
open ?laments, open circuit, or Wrong lamp fault condition. If 
these fault conditions occur, then the half-bridge Will Work in 
a non-ZVS condition (hard-sWitching). The non-ZVS detec 
tion circuit detects this condition and disables the ballast. 

12) Using a fault counter to detect the number of events of 
the occurrence of a fault before disabling the ballast circuit. 
Using a fault counter makes the circuit more immune to 
asynchronous noise that can occur due to various reasons 
such as voltage spikes at the AC mains input of the ballast. 
Without a fault counter, this noise can cause the ballast to 
shutdoWn mistakenly. 

13) Including an additional latched threshold on VCC that 
is in betWeen the UVLO+/— thresholds to alloW the ballast to 
be latched off using an external circuit. In this implementa 
tion, this latched threshold is enabled only during Run Mode 
and is used to detect lamp end-of-life (EOL). 

14) A neW PFC compensation circuit. 
15) A neW PFC Zero-crossing detection circuit. 
16) A neW PFC over-current sensing circuit. 
Although the present invention has been described in rela 

tion to particular embodiments thereof, many other variations 
and modi?cations and other uses Will become apparent to 
those skilled in the art. Therefore, the present invention is not 
limited by the speci?c disclosure herein. 
What is claimed is: 
1. An integrated circuit (IC) for controlling a poWer circuit 

for delivery of poWer to a load circuit including a ?uorescent 
lamp, the 1C comprising: 

a ballast control and drive circuitry con?gured to drive 
signals to the poWer circuit, con?gured to receive current 
and voltage sense signals from said poWer circuit, and 
con?gured to respond to the current and voltage sense 
signals by modifying said drive signals; 

said 1C con?gured to provide poWer factor correction to 
said load circuit; 

said 1C con?gured to detect When said ?uorescent lamp has 
not ignited. 

2. The IC of claim 1, Wherein said drive circuitry has a 
loW-side gate driver output pin Which is used as an input pin 
during a time When the poWer circuit is disabled. 

3. The IC of claim 2, Wherein said poWer circuit is disabled 
during a UVLO mode or a fault mode of said 1C. 

4. The IC of claim 2, Wherein said loW-side gate driver 
output pin is used as an input pin during the time When the 
poWer circuit is disabled to detect if the lamp is correctly 
inserted into the output stage. 

5. The IC of claim 2, Wherein said loW-side gate driver 
output pin is used as an input pin during the time When the 
poWer circuit is disabled to measure a voltage level on the pin 
for programming a desired ballast parameter. 

6. The IC of claim 5, Wherein said pin is used to program 
preheat frequency. 

7. The IC of claim 5, Wherein an internal current source 
connected to an external resistor sets the voltage level on said 
pm. 

8. The IC of claim 2, Wherein said loW-side gate driver 
output pin voltage level is set during an on-time pulse for 
programming a desired ballast parameter. 

9. The IC of claim 8, Wherein said voltage level is used to 
set preheat time. 

10. The IC of claim 8, further comprising a Zener diode 
used to program said voltage level during the on-time pulse. 

11. The IC of claim 1, Wherein a voltage level on aVCC pin 
of said 1C is used to program a desired ballast parameter. 
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12. The IC of claim 11, wherein said VCC pin voltage level 
is used to program running frequency. 

13. The IC of claim 11, further comprising a Zener diode 
used to program the voltage amplitude on the VCC pin. 

14. A method for use by an integrated circuit (IC) for 
controlling a poWer circuit for delivery of poWer to a load 
circuit including a ?uorescent lamp, the method comprising: 

providing drive signals to the poWer circuit using a ballast 
control and drive circuitry, 

receiving current and voltage sense signals from said 
poWer circuit using ballast control and drive circuitry; 

responding to the current and voltage sense signals by 
modifying said drive signals using the ballast control 
and drive circuitry; 

said method adaptable to provide poWer factor correction 
of said load circuit; 

said method adaptable to detect When said ?uorescent lamp 
has not ignited. 

15. The method of claim 14, Wherein said drive circuitry 
has a loW-side gate driver output pin Which is used as an input 
pin during a time When the poWer circuit is disabled. 

16. The method of claim 15, Wherein said poWer circuit is 
disabled during a UVLO mode or a fault mode of said IC. 

17. The method of claim 15, Wherein said loW-side gate 
driver output pin is used as an input pin during the time When 
the poWer circuit is disabled to detect if the lamp is correctly 
inserted into the output stage. 
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18. The method of claim 15, Wherein said loW-side gate 

driver output pin is used as an input pin during the time When 
the poWer circuit is disabled to measure a voltage level on the 
pin for programming a desired ballast parameter. 

19. The method of claim 18, Wherein said pin is used to 
program preheat frequency. 

20. The method of claim 18, Wherein an internal current 
source connected to an external resistor sets the voltage level 
on said pin. 

21. The method of claim 15, Wherein said loW-side gate 
driver output pin voltage level is set during an on-time pulse 
for programming a desired ballast parameter. 

22. The method of claim 21, Wherein said voltage level is 
used to set preheat time. 

23. The method of claim 21, Wherein a Zener diode is used 
to program said voltage level during the on-time pulse. 

24. The method of claim 14, Wherein a voltage level on a 
VCC pin of said IC is used to program a desired ballast 
parameter. 

25. The method of claim 24, Wherein said VCC pin voltage 
level is used to program running frequency. 

26. The method of claim 24, Wherein a Zener diode is used 
to program the voltage amplitude on the VCC pin. 


